Abstract: It is assumed that the content of anti-nutrients in legumes seeds
In order to reduce the quantities of anti-nutrients in legume seeds, various thermal and hydrothermal processes are used, such as dry heating, steam heating or cooking, autoclaving or mechanical heating (e.g. removing a seed coat). There have been attempts to use some of the industrial methods which combine thermal and mechanical actions such as microionization, extrusion, flaking and pelleting [9, 10, 11, 12, 13, 14, 15, 16, 17, 18]. In addition, [19] indicate that in many cases, the use one method only, may be not effective enough, and it is then necessary to combine two or more methods. At the same time, heating feed for too long and in too high temperature causes the decrease of availability of amino acids and the possibility of binding tannins in complexes with protein. Moreover, carrying out these experiments requires additional financial input, which raises the cost of feed production. Technological processes aimed at improving the nutritive value of legume seeds of have not yet come out of the phase of the experiments. The standards of technological conditions for this treatment have not been developed. Inappropriate conditions cause the decrease in the availability of amino acids, as well as in the nutritional value of the proteins. Mechanical removal of the seed coat of faba bean and lupine causes an increase of the energy value of these seeds and may be economically justifiable only in poultry feeding. There is only little information about the impact of the agri-environmental factors on accumulation of ant-nutrients in the legumes seeds. It was shown with that the environment can affect the activity of trypsin inhibitor [20] . The relationship between content of these compounds in seeds legume and quantity of the important nutrients has also been little recognized.
The aim of the research was to determine the content of anti-nutrients in seeds legume and find out the dependency among their content and the amount of nutrients.
II. Materials And Methods
The influence of the agri-environmental conditions on concentration of anti-nutrients was evaluated on the basis of the analysis of the material collected from the experiments carried out in the years 2010-2011, located in different location of the country.
Simples of all species seeds were marked for the contents of major nutrients (crude fibre -by weight method, crude fat -by Soxhlet's weight method, N -by flow spectrophotometry, crude ash -by weight method at 580° C, sugars and starches).
Field and laboratory experiments were performed on 9 different faba bean cultivars, 13 fodder pea, 8 yellow lupine, 14 blue lupine, derived from harvests.
The determination of alkaloid contamination in yellow lupine (gramine) and blue lupine (total alkaloids) has been made by the Spanish method of capillary gas-liquid chromatography (GLC). Alkaloid extracts were separated by gas chromatography on fused-silica capillary columns (15 m long, 0,25 mm diameter; SE 30 or DB 1; J&W Scientific; obtained from ICT, Frankfurt, FRG). Conditions for GLC: injector: 250° C; detector: 320°C; oven: 150-300° C, 15° C min -1 , at 300° C isothermal for 10 min; carrier gas: helium (1 bar); make-up gas: 20 ml min -1 helium; split injection: 1:25. Sparteine was used as an external standard [21] . The seeds of faba bean and fodder pea were marked for the content of tannins by method of [22] . Simples were determined by the vanillin method with using sulphuric acid.
The 
III. Results And Discussion
Tannins are important compounds in the seeds of cultivars of faba bean and fodder pea. They cause the reduction of the digestibility of the proteins and carbohydrates, reduce the availability of methionine and iron and deteriorate the feed taste. Seeds of fodder pea of Muza and Marych cultivars contain significantly fewer of these compounds. More of them were found at Roch and Wiato cultivars ( Table 1 ). The seeds of whiteflowering cultivars of faba bean including Leo, Kasztelan, Albus, Amulet, and Olga, were characterized by a smaller amount of these compounds, and more of them were found at Boskovic, Sonet, Granit, and Optimal (Table 1 ). According to [3] , the seeds of Ballet cultivar of pea contained significantly more of tannins than Renata and Solara cultivars. [23] recorded large variation in the total oligosaccharides in seeds of cultivars of pea. According to [20] , tannins are most often present in the seeds of cultivars of colorful flowers which may be used in the production of feed, although they are often characterized by a lower digestibility of proteins compared to other cultivars of pea. [24] shows that low content of tannins is related to white colour of flowers, which is controlled by at least two recessive genes. [25] state that an alternative method to the chemical method used to reduce of content of tannins is breeding cultivars with a low concentration of tannins, which is controlled by the same gene as the white colour of the flowers. However, according to [20] , the seeds of cultivars without tannins have a wide application both in human and animal feeding.
In the Southern part of the Poland, the seeds of pea cultivars accumulated significantly less of these compounds, and substantially more in the North-East and the Midwest. Correlation analysis showed that crude fibre, starch, tannins, and the soil pH of adversely affect the protein content in seeds of fodder pea, but it is positively correlated with quantity of sugars and soil complex ( Table 5 ). The increase the crude fibre content in the seeds is significantly affected by the soil complex, but it is reduced by the concentration of sugars. Accumulation of tannins is induced by the content of sugars and soil pH. The amount of sugars and starch are adversely affected by the soil pH and the total precipitation during the growing season. The location of cultivation did not have a significant influence on the concentration of these substances in faba bean seeds (Table 4) . Tannins and sugars found in seeds of faba bean cause a temporary limit in the content of protein, crude fibre and crude ash and increase in the amount of crude fat. Protein content in seeds was increased by the content of crude fibre but reduced by crude fat. The content of the evaluated nutrients in the faba bean seeds was insignificantly impacted by the total precipitation during the growing period and soil pH.
Alkaloids occurring in yellow and blue lupine can act as stimulants, anesthetics, and even poisons. They affect central nervous system causing its paralysis, and furthermore, they may cause severe stomach pains and vomiting. If consumed in small quantities, they decrease the absorption of feed and growth of animals. Seeds of cultivars of yellow lupine contain a similar amount of alkaloids. More of them were found at cultivars of blue lupine such as Mirela and Karo (Table 2 ). Other cultivars contained a significantly smaller amount of them. A greater quantity of alkaloids in the seeds of Mirela and Karo cultivars was recorded in previously researches by [26] . In addition, the average total alkaloids in lupine were definitely higher in the seeds of blue lupine than at yellow lupine. The indole alkaloid gramine is toxic to animals and may play a defensive role in plants, especially if it occurs in significant quantities. All evaluated cultivars of yellow lupine contain little of gramine, but its slightly higher amount was found at Parys cultivar (Table 3) . [27] consider that breeding cultivars of lupine with low content of alkaloids (called: sweet) is one of the greatest achievements of breeders. New lupine cultivars usually contain less than 200 mg kg -1 of alkaloids [27] . The location, where lupine was grown did not have an effect on the level of total alkaloids and gramine in the seeds. The data obtained from the correlation analysis suggests that the contents of crude fibre and crude fat adversely affect the protein content of lupine, and that the soil complex is positively correlated with protein content. Increase the crude fibre content in seeds is significantly affected by the content of crude fat and forecrop after, which lupine is cultivated. The amount of crude fat was reduced by the total of precipitation during the growing season. Accumulation of alkaloids was induced by soil quality and the sugars -by forecrop. According to [28] , there is a correlation among the level of alkaloids in lupine and the level of precipitation in the period of flowering of plants. According to this author, the drought in this period significantly increases the level of alkaloids in lupine. A similar tendency of changes in the content of alkaloids in white lupine (Hetman cultivar) and blue lupine (Saturn cultivar) was observed by [29] . Much less of these compounds were collected from the seeds of blue lupine in the region of Central of Poland and significantly more in the North and West of Poland. The protein content in blue lupine, similarly as in yellow lupine, was negatively correlated with crude fat content, crude fibre content and the soil pH. An increase in the crude fibre content in seeds was positively affected by quantity of sugars, and adversely affected by agro-environmental factors. Crude fat content was positively correlated with soil quality and negatively correlated with the content of sugars, forecrop and total of precipitation. The quantity of alkaloids and starch was not correlated with any of the evaluated nutrients and habitat conditions.
The seeds of cultivar of multiuse pea contain traces of tannins. The accumulation of protein was induced by the quality of soil and total precipitation, but negatively impacted by sugars and soil pH. The accumulation of crude fibre was enhanced by greater total of precipitation, but limited by soil pH. Increase in the content of sugars was caused by the soil pH and forecrop, but limited by soil quality, total precipitation and starch content.
IV. Conclusions
Seeds of fodder pea of Muza and Marych cultivars contain significantly less tannins than Roch and Wiato cultivars. In the case of faba bean, however, fewer of these compounds were found at white-flowering cultivars such as Leo, Kasztelan, Albus, Amulet and Olga. Multipurpose cultivars of peas contain traces of tannin. In the southern part of the country, seeds of pea accumulated much less of these compounds, while significantly more in the North-Eastern of Poland and the Midwest. The region of cultivation did not have a significant impact on the concentration of these substances in the seeds of faba bean.
The average content of total alkaloids in lupine was definitely greater in blue lupine than in yellow lupine. Seeds of yellow lupine cultivars contained a similar amount of alkaloids, while the cultivars of blue lupine such as Mirela and Karo were characterized by their higher amount than other cultivars.
All the evaluated cultivars of yellow lupine contained little of gramine and only slightly more of it was found at Parys cultivar. The region of cultivation of yellow lupine did not have an influence on the level of total alkaloids in the seeds and gramine. Blue lupine collected much less alkaloids in Central of Poland and significantly more in the North and West of Poland. *-numbers in bold indicate significant differences (for α = 0,05) Table 6 . The content of total alkaloids in seeds of yellow lupine cultivars depending on cultivar and location of cultivation (% d.m.) *-numbers in bold indicate significant differences (for α = 0,05) Table 9 . The content of total alkaloids in the seeds of blue lupine depending on the cultivar and location of cultivation (% d.m.) 
